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Ill., the river was closed by a gorge 4 miles below that place

Heights of rivers—Continued.

on the 4th; gorge broken on the 11th. At Alton, Ill., floating s Hichost wot Lowast wet -
ice was reported on the 4th to 6th, 10th, and 11th. sag | TEe TR owestwater- 1Zg
: , > l 3 3 5 t:l] . t L th Stations. == =4
Missouri River.—Floating ice in the river at Leavenworth, =28 , et D _ =2
Kans., on the 2d to 7th, 9th to 12th, 19th to 21st, and 25th to |a ate. |Height. Date. Height.|
28th, ~Ice in the river at Kansas City, Mo., 2d to 13th, 17th - |
to 22d, 27th, and 28th. Running ice at Saint Joseph, Mo., 1st, | . Mesenr B —Continued. | S I S
2d, 7th to 11th, 17th to 22d, 25th, 26th, and 27th; ice blocked, suing poc Fisisippi River. ;
. . aint Paunl, Minn*................ .
at the draw in the bridge on the 28th. At Hermann, Mo., ! i Crosse, Wis ... -
floating ice on the 4th to 6th and 16th, Dubugue, fowa >.. .
. . . . avenport, lowa . .1
Light drift ice was reported in the harbor at Portland, Me., | Keokul, lows. 4.0 ) o —oz2| 42
on the 8th. Lake Champlain was clear of ice at Burlington, | 3aint ruis Mo 30 67| s el Fa) Ba
Vt., on the 1st, but was partially closed the latter part of the Memphix, Tenu ........ o 63| 330, 1 ol ko
month. Navigation was obstructed by slush ice at™ Grand | yey Orleans, Lol Ho B ORI Lses| mal'se
Haven, Mich., on the 3@ to 6th, 9th and 10th. pittaura, 0 Biter. o s sl S Y
sburgh, Pa .ot . 313 V15 . .
a.FIc:‘i_()Vht.‘: of rivers above low-water mark, February, 1891 (in feet and tenths). fl‘;},‘fnr;:’ﬁ‘%n{lgv‘ a.- f;:g nl e 1 ;g:g ;g:g
- [ Louisville, Ky ....... N RTINS 24.0 26| .32.3 1 12.3 | 20.0
o ] < Highest water. Lowest water. ‘ = < i Nasl _“C’m’:ln‘berlawi River. | .
= 1= i Naghville, Tenn ..... ....oeueene 40.0 15 41.2 23 20-4 20. 8
Stations. W=D — ] i Tennessee River
' 5 2.8 ‘Hei i R Chnttnnooéa. ’l‘:nn . ’ ‘ 33.0 I4 . 1 8| 27.
a | Date. ‘Helght. Date. Helght.‘ = Knoxville, Tenn © 29.0 It ‘;’Z g 1.8 2 2 xg ;
Moy g h .’“.Iéiuer. ) . ’ ’ > ’
] i ! Pittsburgh, Pa......oovieiiiinnns 29.0 18 . , . .
8h t Ilefd River. 11,1 ‘ 25.2 28 ‘ 21.5 ‘ 7 gSru'annah River. ‘ o 33 715 92, 2
reveport, La..........o000heeee 29.9 )13 . £ ’ 37| Augusta, Ga..vvveiiieniiriiirenns 2, 27.2 6 . .
Fort 8 i;ﬁkxni“ Biver. 25 1.9 20 33 ; 8.6 g Willanette River. sz.0 e 7 ! 131 el
'ort 8m TK civaveenonsnncess 22.0 : . . ‘O Portland, Oregon.....oeveeveennn. . . . .
Little Ro%,i’s:ogr{tmva— ........ 23.0 27 ‘ 4.5 20 8.1 ; 6.q | - orHIAnd, Uregon 15.0 15 5.7 5 L3 4
Fort Buford, N. Dak *. SUDTUTRUU I RSN ST PN [ ferees *Frozen.

MISOELLANEOUS PHENOMENA.

0 SUN SPOTS.

Haverford College Observatory, Pa. (observed by Prof. F.
P. Leavenworth):
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Feb. I.
1, z,plsrgn‘ ol ol 1| 2{ o, o| 2|22 o/ Definitionfair; spots small.
2, gamm...] 1] 1| of ol 07 0} 3i10) I Detinition good ; spots small.
4, 9 &M, o| ol 1| & o ‘ o| 5| ol 1| Detinition poor: spots small,
5, 9 8. . 1| 1| of of ol o} 1| 1| 1 Definition Foor; spots small.
6, 9 & m. ol of o] o| ol o 1| 2 2| Definition fair; spots small.
8, 10 &. M. 1{ 1| 0| o o \ o| 2| 2 1| Definition %ood; spota small,
10, 10 &, IO 13| o| ol o/ o| 2|33]| o Definition fair.
II, 11 & M...] I[33] 0ol ol o | o 3| 65| o | Definition fair.
13, 3p-m.... 1l 3| o] o] 1 leees| 3126 | I Definition good ; 1 large spot.
4, 9% MmM.... I| 3, 01 0} © | o] 4|32: t| Definition fair; 1 large spot.
15, 9a.m...] of[32| o ol ol o| 4|54 2| Definition good; 1 large spot.
B, 9g&m... 2|14 o o o' of 5|36/ 4 Definition fair,
19,11 & M... 0| 0] 0| 0 © ' ol 4|14 | 1| Definition bad.
22, g8-M.... 2|3 | 0 0| O ‘ ol 6]s5| 3| Definition good; immense faculw.
23, 4p-Mm.... o] o] of of 0, 0} 4145]| 1 Definition good.
24,108 MmM...,' o o ol o} o o] 3,28 1 Definition fair.
35,108 Mm... 0j27| of o o i o| 246" 3| Definition fair.
37, 98 Mm...| 1| 2| 1| of o o} 2]25 ! 1| Definition good.
28, g9a.m.... ol o of o of of 1|18 i 1 | Definition good; spots small.
Mr. D. E. Hadden, Alta, Iowa: 1st, 2 groups, 3 spots;
groups n. latitude, 2d, 1 group, 1 spot. 3d, large group:

facul® near nw. limb. &th, 1 group, 1 spot, and faculae;*

spots small sw. 6th, faculee. 7th, facule on e., se., and w.
limbs. 10th, 1 group, 10 spots, and faculae ; group n. latitude
e. of meridian. 11th, 2 groups; aurora preceding evening;
15 spots, and facul®; new group s. latitude; 4 large spots in
group n. latitude; facul® on w. limb. 2 groups, 12 spots;
brilliant faculae by rotation on se. limb. 13th, 3 groups, 12
spots, and facule; new group se. 14th, 3 groups, 9 spots, and
facule; groups se., nw., and sw. 15th, 2 groups; large
faculee by rotation on se. limb. 17th, 1 group about 2 daysin
on ne. limb; clouds; eould not count spots; suspected aurora
in the evening. 18th, 2 groups, 12 spots, and facule ; pefum-
bra around spots in large group; other group, small, e. of
larger group. 20th, 3 groups, 18 spots; large areas facule by
rotation oun ne. limb. 21st, 3 groups, 12 spots, and taculae;
large group unchanged; penumbra around spots. 23d, 3
groups, 9 spots; large facule e., and near w.limb. 26th, 2
groups, 6 or 8 spots; facule on nw.and w. limbs; groups near
meridian n.latitude. 28th, 1 group, 2 spots; extensive groups
facule w.; spots in facule. Cloudy 8th, 16th, 19th, 24th,
25th, and 27th.

Mr. John W. James, Riley, Ill: none seen till 11th, then 2
groups on sun’s meridian in n. latitude. 12th, 2 new groups
1 day past meridian in s. latitude. 13th, 1 group gone. 14th,
2 new spots in s. latitude w. of meridian; prominent facnla
on se. edge of disc, followed next day by a large faint spot.
18th, 2 new groups in n. latitude; these were on sun’s me-

‘ridian 20th, and the Jargest spot in them disappeared by solar

rotation 26th. 25th, 1 new group on sun’s meridian in n. lati-
tude. 27th, 28th, no spots seen.

Mr. H. D. Gowey, North Lewisburgh, Ohio: sun spots were
observed on the 10th, 11th, 13th, 14th, and 22d.

O ATMOSPHERIC

DAURORAS.

Auroras were widely observed on the 9th, when they were
noted in Ind., Iowa, Minn., 8. Dak., and Wis.; on the 11th,
when they were noted in Ill., S. Dak., Wis., Mich., Mass., N.
H.,and Me.; on the 12th, when they were noted in Me., Mass.,

ELECTRICITY.

Mich,, and Mont.; and on the 14th, when they were noted in Ill.,
Mich., Mass., N. H., and Me. On the 11th, at10.40 p. m., a bril-
liant aurora was observed at Portland\Me. It appeared as a
whitish glow resting upon a dark segment, and reached alti-
tude about 15°, and extended from 160° to 220° of azimuth,
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when streamers reached altitude about 45°. After that hour
the streamers slowly drifted from the centre towards either:
side. The display continued until after midnight. On the
11th an aurora of a pale white color, accompanied at times by
“merry dancers,”” was visible at Detroit, Mich., from 9.20 p. m. |
until nearly midnight. The display was first observed in the
west and extended to altitude about 25°. On the 11th an anroral
arch, extending from azimuth 161° to 224° and reaching alti-
tude 20°, was observed at Fort Sully, 8. Dak., from 10 p. m.
to midnight. There were 2 arches, and beneath the inner arch :
was a dark segment, the northeast portion or right half of
which was partly overspread with a Dbright light. Shortly
before and after the disappearance of the aurora bright cloudy
patches were seen above the eastern and western extremities
of the arch. On the 12th an aurora consisting of a bright
yellow arch above a dark segment was observed at Sault de
Ste. Marie, Mich., from 10.30 to 11.45 p. m. The display|
reached altitnde 20°, and extended from nw. to ne. Numer-
ous slender beams were observed, some of which reached alti-
tude 25°. The display attained its greatest brilliancy about
11.20 p. m. i

Auroras were reported as follows: T7th, Kimball, 8. Dak.
8th, Cambridge, Mass. 9th, Seymour, Ind.; Alta, Cresco, and:
Williams, Towa; Red Wing, Montevideo, Morris; Sheldon,
and Pine River, Minn. ; Parkston, Webster, and Wolsey, S,
Dak.; Hayward and Medford, Wis. 11th, Riley, Ill.; East. |
port and Portland, Me.; Fall River, Royalston, Cambridge,
Newburyport, and Blue Hill Obs., Mass.; Detroit, Caldwell, |
and Gulliver Lake, Mich.; Choteau, Mont.; Hanover, N. H.;

|
‘Mich. ;

'the 5th, 14th to 16th, and 27th.
only dates on which no thunder-storms were reported.

Eagle’s Mere, Pa.; Wolsey, S. Dak.; Peshtigo, Wis. 12th,
Portland, Me. ; Blue Hill Obs., Mass.; Sault de Ste. Marie,
Glendive, Mont. 13th, Eastport and Orono, Me.;

\Hmnover, N. H. 14th, Sandwich, Ill.; Eastport, Me.; Cam-

bridge, Mass.; Caldwell, Mich.;
Nashua, N. H. 18th, Bellevae, Ohio.
H.; Bellevue, Ohio; Hanover, N. H.
THUNDER-STORMS,
Thunder-storms Were reported as follows: east of the Rocky
Mountains thunder-storms were reported in the greatest num-
ber of states, 15, on the 25th; in 14 on the 8th; in 12 on the
20th; in 11 on the 9th and 19th; in 10 on the 24th and 28th;
in 9 on the 2d; in 8 on the 3d and 21st; in 6 on the 1st and
12th; in 5 on the 7th; in 4 on the 17th; in 3 on the 6th and
26th; in 2 on the 10th, 11th, 13th, 18th, and 23d; and in 1 on
The 4th and 22d, were the

Hanover, N. H. 15th,
20th, Plymouth, N.

East of the Rocky Mountains thunder-storms were reported
on the greatest number of dates, 12, in N. C.; on 11 in Miss. ;
on 10 in La.; on 9 in Ala.; on 8 in Ark.; on 7 in Ill, Ind.,
and Mo.; on 6 in Fla., Ky., Mass., Ohio, 8. C., and Tenn.;

ton 5in Ga. and Tex.; on 4 in Wis.; on 3 in Kans., Mich.,
and Pa.; on 2 in Conn.,Iowa,and N. J.; and on 1 in Ind. T.,

Md., N. H.,, N. Y., Okla. T., R. I., Vt., and Va. West of the
Rocky Mountains thunder-storms were reported as follows:
Ariz., 23d and 26th; Cal., 12th, 16th, 22d to 24th, and 28th;
Colo., 23d; Oregon, 12th and 14th; Utah, 23d; Wash., 19th,
20th, and 22d. In Del., D.-C., Idaho, Me., Minn., Mont.,
Nebr., Nev., N, Mex., 8. Dak.,N. Dak., and Wyo., no thunder-
storms were reported.

© VERIFIC

[Verifications made by Assistant Professor C. F. Marvin, assisted by Mr. H.
E. Williams, chief clerk of the Forecast Division. ]

© FORECASTS FOR 24 HOURS IN ADVANCE.

The forecasts for districts east of the Rocky Mountains for:

February, 1891, were made by 1st Lieutenant W. A. Glassford,

Signal Corps, and those for the Pacific coast districts were

made at San Francisco, Cal., by 2d Lieutenant John P. Finley,
19th Infantry.

Percentages of forecasts verified, February, 1891.

States. : States,

| — __ .

i
MAINE..veeeeronacciasssreasersnnnnne 0.6 || Kentucky covvvvninvnnienennieanaans S3-9
New Hampshire ....co.ooceviaenenn 949 | ODIO. . ceiiiiiiis viiiii i 90.5
Vermont...coeveveeaneacerarasassses 92.1 .| West Virginia ...oovvevveneeranans. 90.7
Massachasetts....ov.vevreniaraaies 92.6 || Indiana........ 89.9
Rhode Island .... 97-4 || Illinois ...... Q0.9
Connecticut...... 95.0 |; Lower Michigs Q0.4
Eastern New York. 93.4 || Upper Michigan S2.2
Western New York. Sg.3 || Wisconsin..... 86.4
Eastern Pennsylvania 90.6 || Minnesota....ocvineiiviniieiennnas, 83.9
Western Pennsylvania.............. 92.4 | lowa . .veririiniieiiiirenieii e 83.8
New Jersey 89.6 i Kansas ....ocviveeiiinreenencnronns So0.6
Delaware...... 92.3 || Nebraska .. 78.9
Maryland .. 89.8 || Missouri ... 87.7
District of Columb 92.4 || Coloradv,.. 77-6
Virginia............ go.T j| North Dako 86.4
North Carolina 86.5 1| South Dakota 791
South Carolina. 84.5 || Southern California* ............... 83.4
GOOTZIR oversroennaosecnceansnassas 81.7 || Northern California*............... 92.3
Eastern FIorida ..oveveveereaneneone 87-3 | Oregon®* . ... . ciiiiiiienraiianass 85.7
Western Florida. gé-g Washington®.......ociviniiaiinins 82.3
Alsbama...... o By elements: Weather............... 0- 4
ﬂ;?ﬂ::&pl g{? é 4 Temperaturet......... g4. 2
Texas..... 83.2 || Monthly percentage of weather and
ATKADSAS ..vvievennes venranenarenes 88.3 | temperature combined{.......... 87.
TennessBee .....vueveveeeennnnssasans 88.5

*In determining the monthly percentage of weather and temperature combined, the
Pacific coast states are not included. 1 The forecasts of temperature in districts east
of the Rocky Mountains for February, 1891, were made with reference to the maximum
temperature alone; that is, a prediction’of warmer or cooler indicated that the maxi-
mnm temperature of the day esiﬁnated would be higher or Jower than the maximum
of the previous day. iThe monthly percentage of weather and temperature combined
is determined by multiplying the percentage of weather by 6, and the percentage of
temperature by 4, and dividing their sum by 1o.

FORECASTS FOR 43 HOURS IN ADVANCE. ‘
Appreciating the great importance that long time predie-
tions possess for the general public the Chief Signal Officer has
suthorized forecasts for 48 and 72 hours, covering the 2d

ATIONS.

and 3d days in advance. These are optional with the fore-
cast official, and are only made when clearly in the public
interest, and cover, in all cases, considerable areas of country,
and are not confined to localities.

Percentages of verifications of forecasts made for second day
in advance. Number of predictions made: weather, 98; tem-
perature, 75. Percentages of verifications: weather, 51.6;
temperature, 88.3; weather and temperature combined, 64.0.

WIND SIGNALS FOR FEBRUARY, 1891.

Statement showing percentages of justifications of wind
signals for the month of February, 1891 :

Wind signals.—(Ordered by Lieutenant W. A. Glassford).

tal number of signals ordered, 116; justified as to velocity,
wholly, 76, partly, 6; justified as to direction, 110. Of the sig-
nals ordered 88 were cautionary, of which 57 were wholly and 3
partly justified; and 28 were storm signals, of which 19 were
wholly and 3 partly justified. 25 signals were ordered for
easterly winds, of which 23 were justified, and 91 were ordered
for westerly winds, of which 87 were justified. Percentage of

justifications, 69.7.

!OLD-WAVE SIGNALS AND TEMPERATURE-FALL WARNINGS.
[Ordered by Assistant Professor T. Russell. ]

Number of cold-wave signals ordered, 378; justified, 264.
Percentage of justifications, 69.8. Number of temperature-fall
warnings, 103. Percentage of justifications, 48.5. Percentage
of justifications of cold-wave signals and temperature-fall

.| Warnings combined, 67.3.

Percentages of verifications of weather and temperature signals reported by
“ directors of the various State Weather Services for February, 1891.
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IHHNois .uvvvuevneneiinnninnes 86 ‘ 8o || New Jorsey..vvovverrerenens 88 85
JIndianae. ...l ; 87 | New York..oooieeravernnnons 85

Iowa...... : 89 || North and South Dakota 84 88
Michigan . Sg || Ohio ......... 92 91
Minnesota 77 || Pennsylvania 88 £8
Nebraska . 82 || South Carolin: 90 &7




